A 50-year-old woman with a history of alcoholism was admitted to hospital following ingestion of 750 mL of white spirit. Her presenting problems were shortness of breath and profuse diarrhoea, which was particularly offensive and smelled of solvents. On examination she was tachypnoeic with an increased work of breathing and was hypoxic. She was clinically hypovolaemic, with sinus tachycardia and minimal urine output following urinary catheterisation. She was a heavy smoker but otherwise had no known past medical history.
Case history
A 50-year-old woman with a history of alcoholism was admitted to hospital following ingestion of 750 mL of white spirit. Her presenting problems were shortness of breath and profuse diarrhoea, which was particularly offensive and smelled of solvents. On examination she was tachypnoeic with an increased work of breathing and was hypoxic. She was clinically hypovolaemic, with sinus tachycardia and minimal urine output following urinary catheterisation. She was a heavy smoker but otherwise had no known past medical history.
Over the following 48 hours, her respiratory function deteriorated and fulfilled the diagnostic criteria for the acute respiratory distress syndrome (ARDS). This was presumed secondary to chemical pneumonitis from the inhalation of white spirit fumes. However, there may have also been direct aspiration into the lungs, as the initial chest Xray revealed a predominantly right sided pulmonary infiltrate (Figure 1 ). She became agitated, confused and aggressive and would not have tolerated non-invasive ventilation and was therefore transferred to the intensive care unit (ICU) for invasive ventilation. Lung compliance, ventilation and oxygenation worsened over the next 48 hours consistent with ARDS and on day six a percutaneous tracheostomy was performed.
Gastrointestinal disturbance was the first presentation of this patient and it continued throughout her ICU admission. Diarrhoea, which in the first day was watery and smelled of white spirit, persisted for two weeks, up to eight episodes per day. This required the insertion of a rectal catheter management system, to gain control and to monitor output. Gastrointestinal injury also manifested with a protracted gastroparesis and complete failure to absorb enteral feed necessitating parenteral nutrition. Stool cultures failed to show any pathogens to account for the diarrhoea. A lower GI endoscopy was considered inappropriate in view of the likely severe inflammatory reaction and desquamation within the bowel wall and hence the risk of causing injury and perforation.
During the first 48 hours following admission prior to the insertion of a bowel management system, a rash developed over the buttocks and thighs. It developed from a superficial Chemical burns and multiorgan failure following acute ingestion of white spirit: a case report and review of the literature A Harb, Z Harb, J Bromilow Organic solvents are chemically different compounds with one common feature: they dissolve fats, oils and resins, which makes them widely used in industry. Organic solvents are used in paint and lacquer industries, in the production of pesticides, plastics, explosives and in the pharmaceutical industry. The most common household solvent is white spirit, used as a paint remover. We report a case of acute white spirit ingestion causing multiorgan failure and a prolonged intensive care unit admission. Such a case has not been documented previously and highlights a number of diagnostic and therapeutic considerations. The patient also represents the first reported case of chemical burns from erosive diarrhoea secondary to white spirit ingestion. erythematous rash into an area of epidermal sloughing and necrosis covering the lower back, both buttocks and upper thighs (Figure 2 ). The superficial partial thickness burns covered the area where liquid stool blended with white spirit had come into contact with the skin. After sedation had been reduced, these areas were painful and distressing for the patient resulting in her being unable to sit or lie supine for prolonged periods. The burns were treated with topical emollients and regular application of sterile dressings.
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The patient remained in ICU for four weeks. She was discharged home three weeks later, with a plan to review her burns, respiratory injuries and gastrointestinal system in the respective outpatient clinics.
Discussion
White spirit is a paraffin-derived organic solvent, composed of a mixture of saturated aliphatic and alicyclic hydrocarbons. It is most commonly used as a household paint thinner or remover. Numerous papers have described the complications of exposure to white spirit by inhalation, ingestion or prolonged contact. However, acute exposure to a large volume of white spirit, causing multisystem injury by inhalation, ingestion and skin contact, has not been previously reported.
The effects of chronic exposure to white spirit, such as may occur in certain industries, has been linked to neurological damage, with manifestations ranging from dizziness and headaches to impaired cognitive function and chronic toxic encephalopathy. 1 The degree of neurological impairment appears to be dose-related, such that long-term exposure to white spirit inhalation is thought to cause irreversible imbalances in the finely regulated central neurotransmitters such as noradrenaline, dopamine, and 5-hydroxytryptamine within various regions of the brain. 2 The neurological effects are not limited to the central nervous system; there may also be a direct effect on peripheral nerves, with segmental demyelination and axonal degeneration causing slower conduction velocities and therefore sensory and motor dysfunction. 3 The respiratory system is frequently affected by inhalational or aspiration exposure to white spirit. Any part of the respiratory tract is liable to be injured by either fumes or direct contact. Animal studies have demonstrated widespread histopathological changes in the nasal cavity, trachea, and larynx, with associated loss of cilia. 4 In the lung, white spirit exposure has been associated with a diffuse inflammatory response and pulmonary hypertension. A sterile hydrocarbon pneumonia has also been reported following white spirit aspiration, 5, 6 which may take up to 23 months to resolve on high resolution CT scanning. Exposure to organic solvents may also effect cardiovascular, renal, hepatic and bone marrow function. Cardiac sequelae of acute exposure include cardiac arrhythmias and a reduction in heart rate and stroke volume. In animal models, these effects may be reduced by prior treatment with calcium. Hepatotoxic effects include fatty change and centrilobular necrosis while renal damage may occur to the proximal convoluted tubule causing polyuria, glycosuria and proteinuria. All manner of abnormalities may occur in the bone marrow, from acellularity to hypercellularity; the latter may exist even though there is no evidence of cell formation in the peripheral blood. 7 The main gastrointestinal complications of white spirit ingestion are severe diarrhoea, fluid loss, malabsorption and associated malnutrition. In rarer circumstances, ingestion of white spirit has been reported to cause severe inflammation, necrosis and even perforation within the gastrointestinal tract. Long-term complications are rare but ingestion may be associated with a higher incidence of oesophageal stricture and carcinoma. 8 Chemical burns are a recognised and predictable complication following chronic exposure to caustic agents. They have been associated with injury to the gastrointestinal tract including the colon, rectum and anus, and have been reported to cause considerable morbidity and a higher risk of mortality. 9 Cutaneous necrosis may also occur. 10 Limited perianal burns following ejection of white spirit in stool have been previously reported. 11 To our knowledge, however, there are no previous reports of superficial partial thickness chemical burns covering buttocks, back and thighs, following ejection of such caustic and corrosive diarrhoea. Early insertion of a bowel management system may reduce or avoid this complication.
The case highlights the multitude of potential complications that may arise following ingestion of white spirit. Respiratory failure may be severe and protracted but after the initial insult, complete resolution may occur with time. Cardiovascular compromise may manifest as arrhythmias, diminished cardiac output or secondary to pulmonary hypertension, and all portions of the gastrointestinal tract may be affected. Early parenteral nutrition should be considered and invasive investigations of the tract considered with caution. Awareness of the effects on other organ systems is important. Burns may be another serious complication and if secondary to diarrhoea may be reduced or avoided by the early use of a bowel management system. 
